A combination of FSH and dibutyryl cyclic AMP promote growth and acquisition of meiotic competence of oocytes from early porcine antral follicles.
Growing porcine oocytes from early antral follicles (1.2-1.5 mm in diameter) do not mature to metaphase II (MII, 4%) under culture conditions which supported maturation (MII, 95%) of fully grown oocytes from large (4-6 mm) antral follicles. We hypothesized that FSH and dbcAMP supported growth and acquisition of meiotic competence. Growing oocytes (113.0 ± 0.4 μm, mean ± SEM) were cultured for 5 d in medium supplemented with 1 mM dbcAMP, 0.01 IU/mL FSH or both; in these media, oocytes reached, 120.5 ± 0.4, 123.5 ± 0.4 and 125.7 ± 0.2 μm, respectively, after 5 d, and then were matured in vitro for 48 h. Oocytes remained enclosed by cumulus cells when cultured with FSH (82%) or both FSH and dbcAMP (80%), but not with dbcAMP alone (0%). Furthermore, oocytes cultured with FSH maintained trans-zonal projections of cumulus cells. Oocytes remained at the GV stage at higher rates when cultured with dbcAMP and FSH (99%), or dbcAMP (97%), than with FSH (64%), or without either (75%). Following in vitro maturation, oocytes reached MII after in vitro growth with dbcAMP (19%), FSH (11%), or both (68%). When oocytes were cultured with both FSH and dbcAMP, activation of Cdc2 and MAP kinases in growing oocytes was similar to fully grown oocytes. In conclusion, growing porcine oocytes grew and acquired meiotic competence in medium supplemented with dbcAMP and FSH; the former maintained oocytes in meiotic arrest, whereas the latter maintained trans-zonal projections of cumulus cells to oocytes during in vitro growth culture.